S1. Calculate methods of electron-transport properties.
Here the most of electron-transport properties of the structure are handled by the non-equilibrium Green function formalism:
A recursive method 1 is utilized to process the self-energy matrices Σ 1,2 which are used to describe the effect of the regions of source and drain electrodes. After the model is chemically bonded to electrode contacts, its energy levels are broadened due to the hybridization with the delocalized wave functions in contacts. Thus, the self-energy matrices of contacts are used to account for their effect on the "Y"-shaped model 
The formula for the density matrix ρ is used as follows: The transmission T represents the electron transmission probability: The calculation formula of current I is as follows: 
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The device density of states (DDOS) is computed via the spectral density matrix where denotes the contribution from the left/right electrode.
The local density of states (LDOS) is now defined as where we note that the basis set orbitals are real functions in ATK through the use of solid harmonics.
The device density of states is then obtained by integrating the LDOS over all space:
where is the overlap matrix.
Introducing we may write this as where thus can be seen as the contribution to the DDOS from orbital . is a spectral mulliken population, with can be summed over orbitals of a particular angular momentum, and/or over one or several atoms, to give the projected device density of states (PDDOS), which also can be plotted in VNL.
